Background: Geriatric syndromes (GSs) are common in older adults and have a significant effect on their quality of life, disability, and use of health care resources. Few studies have assessed the prevalence of GSs in Russia. The aim of this study is to assess the prevalence of GSs among older adults living in the community in Moscow. Methods: A cross-sectional study was conducted in four community clinics in Moscow. A total of 1,220 patients completed a screening questionnaire, and 356 of them also underwent a comprehensive geriatric assessment (CGA).
Introduction
As in most parts of the world, the population of Russia is aging. Life expectancy in Russia has increased by 6 years over the past 10 years and was 71.9 years in 2016. In this period of time, population aged 60 years and older increased from 17.1% to 20.3%. 1 In Moscow, the capital city of Russia and its biggest city with a population of 12 million (8% of the total Russian population), this situation is even more prominent. Life expectancy in the capital exceeds the all-Russian mean by more than 5 years (77.1 years in Moscow vs 71.9 years in the Russian Federation), and individuals aged 60 years or older comprised 21.5% of the population in 2015.
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Geriatric syndromes (GSs) 3, 4 are clinical conditions in older adults which do not fit into discrete disease categories. 5 Their prevalence increases with age. Conditions such as delirium, pressure ulcers, falls, and incontinence are GSs that have been described in the literature for many years, 5, 6 but other conditions including functional and cognitive impairment, affective disorders, visual and hearing problems, self-neglect and elder abuse, malnutrition, eating and feeding problems, sleep problems, and even dizziness and syncope also have been included under the heading of GSs. 7 GSs can have a significant effect on patients' quality of life, and, in some cases, there are interventions that can improve the patient's prognosis. For example, falls occur in one-third of the older population (65 years and older) each year and have a significant effect on increased hospitalization rates, overall costs, disability, and even increased mortality. 8 Both single interventions (such as Tai Chi or physiotherapy) and combined interventions have been shown to effectively reduce fall rates. 9 Despite their significant prevalence, GSs often remain undiagnosed, 10, 11 and the number of studies on the prevalence of GSs in Russia is very low. [12] [13] [14] [15] [16] These isolated studies do not always provide full information as to the condition of older adults aged 65 years and older in Russia. For example, the study by Zakharov, 12 which evaluated the rate of cognitive impairment, included a large study population from 33 Russian cities, but this study population was recruited from the patients who came to a neurology clinic. This may be the reason that 83.4% of the study participants complained of cognitive problems and 68.2% were diagnosed with cognitive impairment. Demin 14 investigated mobility disorders, but only in the city of Arkhangelsk in northern Russia. In this study, patients who had a previous cerebrovascular accident (CVA), diabetes mellitus, Alzheimer's disease, Parkinson's disease, peripheral neuropathy, or vestibular disorders were excluded. It is also not clear how the participants were recruited and from where. Thus, it is difficult to draw conclusions, based on these studies, on the rate of GSs in the general population of older adults in Russia.
The study by Gurina et al, 16 the largest of its kind, was conducted in St Petersburg. It is the only study that provides a broad picture of the rates of GSs in one of the city's 18 districts. In discussing the limitations of the study, the authors state that caution must be used in generalizing the results of the study to the overall population of St Petersburg because the study district's population might be different from the populations of the city's other districts. Furthermore, one should take into consideration that this study was conducted in 2009 and since then the sociodemographic characteristics of the Russian population have changed, including an increase in life expectancy.
Over the course of recent years, the geriatric services in Russia have undergone a profound reorganization. In the process, geriatric teams have been trained, geriatric guidelines have been updated, and long-term planning is now underway for both the health care system and the social services. This planning process necessitates a renewed assessment of the condition of older adults, including the rates of GSs.
The aim of this study is to analyze the prevalence of GSs among community-dwelling older adults in Moscow, based on the questionnaire and the comprehensive geriatric assessment (CGA).
Methods
study questionnaire
The study questionnaire was composed of seven dichotomous items for evaluation of the following characteristics: weight loss ("Did you lose 5 kg or more in the past 6 months?"), impaired vision or hearing ("Do you have any restrictions in daily living due to decreased vision or hearing?"), fall-related injuries ("Have you had any injury-related falls during the last year?"), mood disorder ("Have you felt depressed, sad or anxious over the past weeks?"), cognitive impairment ("Do you have problems with memory, comprehension, orientation or ability to plan?"), urinary incontinence ("Do you have urinary incontinence?"), and difficulty walking ("Do you have any difficulty walking at home or on the street up to a distance of 100 meters, or climbing a flight of stairs?").
The name of the questionnaire in Russian is "Vozrast ne pomekha" (VNP), which translates into English as "Age is not a hindrance." The name was compiled from the acronyms of the Russian names of the syndromes included in the questionnaire. One point was recorded for each positive answer, so the total score ranged from 0 to 7.
This questionnaire underwent a validation process, and the results of that process were published previously and are presented in abridged form here. 17 The responses to each questionnaire item were compared with a gold standard for the subject matter of the item.
The question "Have you lost 5 kg or more in the past 6 months?" was analyzed in relation to a score below 23 in the Mini-Nutritional Assessment (MNA) 18 questionnaire. The resulting sensitivity for the question was 27.0%, the specificity was 89.0%, the positive predictive value (PPV) was 39.2%, and the negative predictive value (NPV) was 82.3%. 
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The question "Have you felt depressed, sad or anxious over the past weeks?" was analyzed in relation to a score .5 in the 15-item Geriatric Depression Scale (GDS-15). 19 The resulting sensitivity was 71.9%, the specificity was 76.1%, the PPV was 63%, and the NPV was 82.7%.
The question "Do you have problems with memory, comprehension, orientation or ability to plan?" was compared with the doctor's diagnosis of dementia or mild cognitive impairment. The resulting sensitivity was 83.8%, the specificity was 28.6%, the PPV was 84.7%, and the NPV was 27.3%.
The question "Do you have any difficulty in walking at home or on the street?" was analyzed in relation to a score $14 s in the Timed Up and Go (TU&G) test. 20 The resulting sensitivity was 84.7%, the specificity was 65.5%, the PPV was 45.0%, and the NPV was 92.8%. The same question was also analyzed in relation to a score on walking speed below 0.8 m/s with a sensitivity of 83.6%, a specificity of 63.3%, a PPV of 34.6%, and an NPV of 93.9%.
setting and participants
The "ZABOTA" study (which translates into English as "Care") was conducted in four community clinics ("polyclinics") in the southern, western, central, and eastern districts of Moscow from 2014 to 2015. About 40,000 individuals are served by these four clinics. Of whom, about 15% (~6,000) are of 65 years of age and older.
Patients aged 65 years and older, regardless of the reason for their visit at the clinic, were included in the study group unless they fulfilled the exclusion criteria that included acute disease, exacerbation of a chronic disease (because of our concern that participation in the study might keep them from receiving timely treatment), or significant impairment of vision or hearing, which could impede informed consent, data collection, or conduct of the CGA. At the time of recruitment, we did not register the patient's clinic, so we were not able to determine how many participants came from each clinic. In the first phase of the study, trained physicians administered the study questionnaire to each patient on the day they came to the clinic.
The CgA phase
In the second phase, all participants who completed the study questionnaire were asked to undergo a CGA. All those who agreed, regardless of their questionnaire score, underwent CGA in their clinics. The CGA included anthropometry, measurement of basic activities of daily living (BADL) using the Barthel Index 21 (BI) with a total score ranging from 0 (total dependence) to 100 (total independence in BADL), and Instrumental Activity of Daily Living (IADL) using the Lawton Scale, 22 with a total score ranging from 0 (total dependency) to 27 (total independency) in IADL. BI has intrarater (r=0.65), interrater (r=0.75-0.99), and test-retest (r=0.87) reliability. 23 It was highly correlated with the Katz Index (r=0.77). 23 The Lawton Scale has high intrarater reliability (r=0.85), reproducibility (0.93-0.96), and validity (0.4-0.61). 24 Mobility was assessed using the TU&G test 20 (a score .14 s is associated with a high fall risk in community-dwelling older adults 25 ) and a walking speed test (a threshold of 0.7 m/s is significantly associated with fall risk). 26 The ability to maintain balance while standing on one leg was determined for each leg, and the best result was used for analyses. The result was considered good if the time was $10 s, satisfactory at 6-9 s, and bad at #5 s. 27 Grip strength was determined with a medical hand dynamometer "DMER-120" ("TVES," Tulinovka, Russia), and the results were compared to normative age and sex data. Dynamometry was measured twice for each hand. The maximum value obtained for either hand was used for subsequent analyses.
Nutritional status was assessed by the MNA questionnaire, 18 a 0-to 30-point scale, in which a lower score indicates a worse nutritional status. An MNA score between 17.0 and 23.5 was interpreted as at risk for malnutrition, and a score of less than 17.0 was an indicator of malnutrition. 28 The MNA tool has excellent reliability with an intraclass correlation of 0.89 and validity between 0.13 and 0.98 (due to the lack of a gold standard for nutritional assessment). 28 Cognitive function was assessed by the Mini-Mental State Examination (MMSE), 29 a 0-to 30-point scale in which a lower score indicates worse cognitive status. MMSE has an internal consistency of 0.54-0.96, test-retest reliability of 0.74-0.99, 30 sensitivity of 81%, and specificity of 89%. 31 For this study, patients were classified into one of three categories: 25-30 points indicated normal cognitive status, 21-24 points indicated mild cognitive impairment, and #20 points indicated moderate cognitive impairment. Another tool for cognitive assessment used in this study was the Clock Drawing Test (CDT). 32 The CDT was scored using Sunderland's 10-point scale, 33 in which a lower score indicates a worse cognitive status. The CDT has excellent intrarater (r=0.86-0.97) and interrater (r=0.86) reliability, 33 sensitivity of 76%, and specificity of 85%. 31 The patient's affective state was assessed using the GDS-15. 19 If the score was .5 points, the patient was considered to be at risk for depression, based on the systematic 
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Tkacheva et al review. 34 GDS-15 has good internal consistency (Cronbach α=0.75), sensitivity (81.5%-89.5%), and specificity (65.3%-73.4%). 35 The number of medications taken regularly and the number of chronic diseases were recorded, based on the screening questionnaire.
The Helsinki Committee of the National Research Center for Preventive Medicine, Moscow, Russia, approved the study and allowed the investigators to obtain oral consent from the participants (approval N09-06/14).
statistical analyses
Participants were divided into two age groups (65-74 years and $75 years), and these groups were compared on quantitative variables with the Student's t-test (a variant was used for unequal variances in groups) or the Mann-Whitney U test. Intergroup differences in qualitative variables were analyzed using Fisher's exact test. Data processing and analyses were carried out using Microsoft Excel 2007 and Statistica 8.0 (StatSoft, Tulsa, OK, USA).
Results Questionnaire
The VNP questionnaire was completed by 1,220 participants (mean age, 74.8±6.1 years; range, 65-93 years) including 921 females (75.5%). Impaired vision or hearing was reported by 711 participants (58.3%); problems with memory, understanding, orientation, or ability to plan by 710 participants (58.2%); and feeling depressed, sad, or anxious by 562 (46.1%). Only 7% of the participants answered "no" to all these questions. The mean number of problems was 2.9±1.5, and 649 participants (53.2%) reported three or more problems. In the group of participants aged 75 years or older, the mean score was significantly higher than among the younger participants (3.2±1.4 vs 2.6±1.5, respectively, P,0.005). Other than weight loss and mood disorders, the number of positive responses increased with age for all the GSs (Table 1) .
Comprehensive geriatric assessment
Three hundred fifty-six participants who completed the questionnaire (29.2%) underwent the CGA (mean age, 74.9±6.1 years), including 286 females (80.4%). Compared to the group that did not underwent CGA, the group that underwent CGA had fewer participants who reported mood disorders (40.7% vs 48.3%, respectively, P=0.019), more participants who reported cognitive impairment (72.5% vs 52.3%, respectively, P,0.0001), and more participants who reported urinary incontinence (40.4% vs 23.7%, respectively, P,0.001). The mean number of GSs was significantly higher in the CGA group compared to the group that did not underwent CGA (3.07±1.54 vs 2.54±1.52, respectively, P,0.0001). The results of the CGA are presented in Table 2 .
A high percentage of the study participants suffered from chronic diseases: 315 (88.5%) had arterial hypertension, 260 (73.0%) arthropathy, 86 (24.2%) diabetes mellitus, and 60 (16.9%) reported malignant neoplasms.
BI was below 100 in 16 participants (4.5%) with 4 (2.5%) in the younger group and 12 (6.1%) in the older group. One hundred twenty-four (34.8%) participants had IADL with a Lawton score below 27. This functional limitation was more prevalent among older than younger participants (26.0% vs 41.9%, respectively, P=0.002).
Malnutrition (MNA ,17) was found in only one participant (0.3%) who was in the older age group. Ninety-two (25.8%) of the participants were classified as having an increased risk for malnutrition (MNA =17-23.5), with a prevalence of 21.5% in the younger age group and 29.3% in the older group. Body mass index (BMI) of the older participants was significantly lower than in the younger ones (28.0±4.6 vs 29.9±5.0, respectively, P,0.001).
The mean walking speed for the total study population was 1.0±0.2 m/s. It was lower among the older participants (0.9±0.24 m/s vs 1.1±0.22 m/s, respectively, P,0.001). The results of the TU&G test also demonstrated lower mobility for participants in the older age group (13.4±4.8 s vs 10.8±3.7 s, The mean MMSE score was significantly lower among older than younger participants (27.9±1.7 vs 26.8±2.3, respectively, P,0.001). Based on the MMSE, 7.7% of the older participants had mild cognitive impairment (MMSE score, 21-24) and 0.9% had moderate impairment (MMSE score, #20). The score 21-24 was more prevalent in the older age group (10.4% vs 4.4%, respectively, P,0.005). The mean CDT score in all participants was 8.1±1.6 points. It was significantly lower in the older age group (7.9±1.6 vs 8.4±1.6, respectively, P,0.001).
The percentage of participants who took medications regularly was 96.1%. Of whom, most participants took 1-4 medications (44.9%), 38.5% took 5-7 medications, and 12.6% took $8 medications.
Discussion
The aim of this study is to analyze the prevalence of GSs among outpatients in Moscow using the VNP questionnaire and a CGA.
Based on the medical literature, the prevalence of malnutrition (MNA ,17) among community-dwelling older adults is 1%, and 29% are at risk for malnutrition (MNA 17-23.5). 36 In the "Crystal" study, 16 the investigators found that 1.8% of the participants were malnourished (MNA ,17) and 17.3% had an increased risk for malnutrition (MNA 17-23.5). In that study, there was no increase in the prevalence of malnutrition with increasing age. In this study, the assessment of malnutrition was based on two measures: the patient's answer to the question on weight loss over the previous 6 months and the MNA. Twelve percent of the participants reported weight loss in the previous 6 months, and, based on the MNA, 0.3% were malnourished and 25.8% were at risk for malnutrition. Neither measure showed an increase in the prevalence of malnutrition with increasing age.
Unfortunately, we were unable to determine whether there were any differences in food intake between the participants in this study and the "Crystal" study. 16 We are also unable to offer a full explanation for the difference in MNA between the two studies without being able to compare all the items in the MNA. However, even if there is no "direct" evidence that the participants in this study were not at a greater risk for malnutrition than those in the "Crystal" study, we believe that the results for two of the variables do provide "indirect" evidence that they were not a greater risk: 1) the BMI was higher in this study than in the "Crystal" study (28.0-29.9 vs 26.6-28.6, respectively) and 2) the hand grip strength was higher for both men and women in this study (22.4-25.7 for women and 40.0-43.6 for men in this study vs 11.2-14.3 for women and 19.7-25.9 for men in the "Crystal" study).
According to international data, the prevalence of low visual acuity among people aged 50 years and older is 36% 37 and increases with age. In the United States, about 30% of people aged 70 years and older and about 50% aged 80 years and older report hearing loss. 38 Among noninstitutionalized older adults, the prevalence of combined vision and hearing loss is 13.4%-24.6%. 39 In this study, our data on the prevalence of sensory deficits were based on the VNP questionnaire only. We found that complaints of decreased vision and/or hearing were very prevalent, even though blindness and deafness were exclusion criteria, and that these complaints increased significantly with age. Similarly, the most common GSs in the "Crystal" study 16 were impaired hearing (60.7%) and impaired vision (89.5%). Data on vision and hearing impairment in the "Crystal" study were also obtained by questionnaire only. Thus, the real prevalence of visual and hearing problems cannot be determined in either this study or the "Crystal" study. 16 In the study by Verma et al 40 among adults in the United States, 2% of the respondents older than 65 years reported a fall-related injury in the previous 3 months. The prevalence 
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Tkacheva et al of falls in our study was based on the VNP questionnaire, which focused on fall-related injuries. More than 21% reported such injuries over the previous year with the prevalence rate increasing with age. Assuming that the incidence of traumatic falls in the study by Verma et al 40 was constant at ~8% per year, the results of our study suggest a significantly higher prevalence of injury-related falls. This high rate among the older adults in Russia was confirmed by the results of a prospective cohort study in St Petersburg that included 537 participants aged 65 years and older. 15 The results of that study showed that almost 19% of the participants had a fall-related fracture over the previous 12 months. It should be noted that the participants in that study were recruited from either a geriatric center or a hospital for rheumatic diseases, so the participants in that study were more likely to be more frail than those in this study. Another study on the risk of falls in Russia 14 included 2,000 participants, aged 65-89 years, from the north Russian city of Arkhangelsk. The prevalence of injury-related falls was 11% over the previous 12 months. Patients with a history of stroke, diabetes mellitus, Parkinson's disease, Alzheimer's disease, peripheral neuropathy, and vestibular disorders were not included in Demin's study, 14 so the actual prevalence of injury-related falls could be higher.
In the study on the quality of life of older adults in Moscow, 13 about 47% of the participants noted the presence of some difficulty in walking and another 20% reported serious difficulty. We studied the prevalence of mobility impairment using the VNP questionnaire and objective tests. With both methods, the prevalence of impaired mobility increased with age. Although the mean value of walking speed was rated as good, 42.1% of the respondents reported difficulties in ambulation. Compared with the findings of the "Crystal" study, 16 in which 10% of the men and 13.2% of the women aged 65-74 years and 31.5% of the men and 43.3% of the women aged 75 years and older failed to maintain their balance during the tandem step, we found a higher percentage of participants with difficulty in maintaining balance on one leg for more than 5 s as 39.5% of the patients aged 65-74 years and 54.4% of the patients aged 75 years and older were unable to stand for this amount of time.
According to the study by Vereeck et al 41 on 318 asymptomatic adults, the standard for standing with eyes closed was shorter for single-leg standing than for tandem stance in all age groups. Thus, for example, in the 7th decade of life, the standard for single-leg standing was less than 9 s compared to 18 s for tandem stance. In light of these findings, it is possible that the differences in the percentage of participants with balance disturbances between this study and the "Crystal" study could be explained by the method used to test balance. In any event, it important to note that walking speed in this study was better than in the "Crystal" study 16 (1.0 m/s in this study compared to #0.6 m/s in the "Crystal" study).
Depending on the criteria used, the prevalence of clinically significant symptoms of depression in older adults ranged from 6.5% to 25.3%. 42 Based on the questionnaire, the frequency of complaints related to impaired mood in this study did not change with age, but we did find that the percentage of participants with a GDS-15 score .5 increased from 30.6% in the younger patients to 40.6% in the patients aged 75 years and older (P=0.059). In the "Crystal" study, 16 the prevalence of symptoms of depression (GDS-15.5) was 25.9% in the 65-74 years age group and 42.5% in patients aged 75 years and older. Thus, the frequency of GDS-15 score .5 among participants in our study was comparable to the "Crystal" study.
The prevalence of cognitive impairment increases as the general population ages. In one study, dementia was found in 5% of patients aged 71-79 years, 24% aged 80-89 years, and 37% aged 90 years and older. 43 In this study, the prevalence of cognitive impairment was assessed by the study questionnaire, MMSE, and CDT. Based on the questionnaire, the prevalence of cognitive impairment was 58.2%. However, only 30 of 356 patients (8.6%) had an MMSE score of #24 (possible cognitive impairment). The prevalence of cognitive impairment by MMSE in the "Crystal" study 16 was higher than in this study, with 20.5% of their participants having an MMSE score in the range of 21-24 points compared to 7.7% of our participants. Almost 55% of the participants in this study had a high education level, and less than 17% had fewer than 10 years of education (Table 3 ). In the "Crystal" study, 28.5% had fewer than 10 years of education (personal communication from the authors). This difference may explain the difference in the MMSE scores, with a relatively lower score in this study compared to the "Crystal" study.
Urinary incontinence occurs in 15%-30% of noninstitutionalized older adults. 5, 44 In the "Crystal" study, 16 the incidence of urinary incontinence was 40.9% and increased with age. In this study, 28.3% of the participants reported urinary incontinence and prevalence also increased with age.
Functional status was assessed by CGA only. About 4.5% had a reduced BI score, but IADL was reduced in one-third of the participants. An increase in the prevalence of functional impairment with age was found for IADL only. In the "Crystal" study, 16 the prevalence of a BI score ,100
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The prevalence of geriatric syndromes in Moscow was higher, with 14.4% among patients aged 65-74 years and 33% among patients aged 75 years and older. The high rates of urinary incontinence and functional impairment seen in the "Crystal" study can be explained by the higher rate of frail older people in that study compared to our study population. Although the frailty index was calculated in the "Crystal" study but not in this study, based on the results for walking speed, hand grip strength, and even the MMSE score, it would appear that our population was "stronger," which can definitely explain the lower rate of urinary incontinence and functional impairment.
strengths and limitations
This study has a number of strengths. First, to our knowledge, this is the first large-scale study of GSs in Moscow. Second, the study population was recruited from 
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Tkacheva et al different community clinics and districts of Moscow making the study results generalizable. Third, almost 30% of the participants who completed the study questionnaire also underwent the CGA, so the results by questionnaire could be compared with the results of the CGA. This study has several potentially serious limitations as well. First, the results are not representative of the entire population of community-dwelling older adults because the study included only people who went to the clinic and agreed to participate in the study. Although these participants had a good degree of functional independence and mobility, the fact that they sought medical help could point to a selection bias with a higher prevalence of chronic diseases and GSs than in the general population of older adults. There is evidence that this is the case in the prevalence of arterial hypertension and diabetes mellitus, which was higher in this study population than in the overall population of older adults in Russia, based on the epidemiologic SAGE study. 45 Because of the long commuting distances in Moscow and because our aim is to have a maximum number of study participants to complete the study questionnaire and undergo the CGA, the CGA was conducted at the patient's community clinics. Despite this, only 30% of those participants who completed the questionnaire also underwent the CGA.
In the study by Reuben et al 46 that was conducted with the framework of the Project Safety Net, 814 participants underwent initial screening with a questionnaire before CGA. Of these participants, 296 (36%) did not have any problem that justified CGA and 518 (64%) failed the screening process. Thus, only 220 (42.5%) underwent CGA. The authors estimated that the number of participants who underwent CGA was low because most of the participants who underwent screening did not have syndromes that bothered them or justified CGA. We believe that ageism, in which older people commonly believe that the presence of GSs is an integral part of the aging process, reduced the percentage of older people who eventually underwent CGA in both the study by Reuben et al 46 and in this study. Another explanation, which is unique to Russia, is that the field of geriatrics has only developed over recent years, so there is still no sufficient awareness in this population on the potential benefits of geriatric assessment for patients.
As noted previously, the participants who underwent CGA were different from those who did not, and there were more women in the CGA group, and this group complained more about cognitive problems and on urinary incontinence, but fewer had mood complaints (Table 2 ). These differences are based on complaints and not on objective geriatric assessment, but in light of these findings, the results of this study may be less generalizable to the overall older adult population in Moscow than we anticipated.
Conclusion
The results of this study provide evidence for a high prevalence of GSs, such as difficulties in maintaining balance and symptoms of depression and sensory deficit among community-dwelling individuals aged 65 years and older in Moscow. These results can foster a better understanding of the needs of this segment of the population in Russia, can facilitate the planning of comprehensive medical and social aid, and can motivate primary care physicians to identify GSs and implement appropriate preventive measures.
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